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INTRODUCTION 



This volume contains engineering drawings for the Cal Data 1/35 Emulate Board, 
part number C81080210. 

Table 1 lists the engineering drawings contained in this document. 
Material parts lists are included as part of each assembly drawing. 

Components are identified, where applicable, by both the suggested manufacturer's 
part number and the Cal Data part number. In general, commercially available 
parts conform to specifications published by the manufacturer; however, Cal Data 
component specifications dictate the performance of all component parts used. 

Schematics use industry standard designations where applicable (e.g., 7401, 
2N5769) . These designations are for convenience only and do not necessarily 
imply that these specific parts are used. The parts lists contain the accurate 
identification of individual parts. 

Table 1. Drawings in this Document 
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1.0 SCOPE 

This Specification defines the Basic Cal Data 1/35 Emulation Board Set. 

2.0 APPLICABLE DOCUMENTS 

In addition to the Cal Data documents referenced herein, the following 
documents provide additional information. 



Cal Data Document 
Number 



C41 000101 
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1/35 Instruction Set Specification 
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1/35 ROM/PROM Device Set and Boards 



3.0 EMULATION BOARD SET 

The following Board Set must be configured with ROM Set as shown in Figures 
2 and 3 for this unique Emulation. 



Cal Data 
Part No. 



C81080190 



C81 080210 



.Qt*. 



Description 



Board Assembly, Engine No. 2 



Board Assembly, Emulate 
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3.1 Board Assembly Configuration and ROM Set Required 

The following ROM Set must be installed on Board Assembly C81080190 as shown 
in Figure 2. 
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3.2 Board Assembly Configuration and ROM Set Required 

The following ROM Set must be installed on Board Assembly C81080210 as shown 
in Figure 3. 



3.3 Board Set Identification 

Both boards used in this Emulation Set must be identified as shown in 
Figure. 1. 

Identify this Board Set on the component side of both boards with this 
specification number. Lettering to be .12 high, black Epoxy paint, 
vertical Gothic and located approximately as shown. 
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Set Number 
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3.2.1 Reference Assembly Information 

All ROM/PROM devices are marked with the last 5 digits of the part number, 
example: C43000014 is marked 00014. 
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Figure 1 
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SPECIFICATION CONTROL DRAWING 

Identification per Para. 3.3 Ref. 




Install ROM Set per 
v board location 
code as noted in 
paragraph 3.1 onto 
Board Assembly 
C81080190. 



Pin 
No. 1 
orientation 
typical all 

ROMs 



'CN^tO ^ \Q ^* to CO VO 
ICNfMtM m C> ^|" ** ** in 

i D D D D D DD D3 



Figure 2 
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PAGE 801 C41200101, Cal Data 1/35 Firmware Listing, 8-13-74 

FILE DEFINITIONS 
8888 

X8 .EQU 559 
8881 

XI EQU Xi 
8882 

X2 .EQU X2 
8883 

X3 .EQU 5(3 
8884 

X4 EQU 3(4 
8885 

XS .EQU 5{5 
8886 

X6 .EQU X6 
8807 

X7 .EQU X7 
8888 

X8 .EQU XQ 
8889 

X9 EQU 559 
888A 

X18 EQU tl8 
8808 

XII .EQU 111 
880C 

X12 .EQU 112 
8880 

X13 EQU 113 
808E 

X14 .EQU tl4 
888F 

X1S EQU 113 
8887 

PC .EQU 17 

REGISTER DEFINITIONS 
8818 

DR .EQU 5(18 : OUTPUT REGISTER 

881 1 

AR .EQU 5(11 , BUS ADDRESS REG. 

8812 

ER .EQU 5(12 : E REGISTER 

8813 

LR EQU 5(13 : STK UNIT REG. 

8813 

SL .EQU 5(13 
8814 

IR -EQU XIA ■. INSTRUCTION REG. 

8815 

PS EQU 5;15 : MACRO STATUS REG. 

8016 

RR . EQU 5(1 6 : INPUT REGISTER 

881C 

LC . EQU 5(1C , LOOP COUNTER 

081D 

NSR .EQU 5(ID , MICRO-STATUS REG. 



PAGE d62 



8386 



8888 



8881 
8882 
3883 

88 84 

8885 

8896 



881E 






CC 


. EQU 


*1E 


881 A 






HLS 


. EQU 


*1A 


881F 






CS 


. EQU 


• 31 


8819 






XY 


. EQU 


2(19 


8817 






XS 


. EQU 


*17 


888C 






PCX 


. EQU 


*C 


8888 






XRA 


. EQU 


%B 


8188 






IHHT 


.EQU 


55188 


8880 






TCS 


. EQU 


X D 


8018 






SFR 


. EQU 


3SI 8 


D8FF 








. QET 


55B8FF 



RON ADDRESS REG. 

8IT 15 => 8, HLT SW ON 

MICRO-STACK REG. 

8S OR IS DETERMINED BY H STATUS 

LOAD ADDR. FILE 

HEW DATA FILE 

INHIBIT T-8IT INTERRUPT 

CONTROL SUITCH FILE 



.ORP 5{8 

PROCESSOR INTERRUPT DETERMINATION ROUTINE 



704348880178 

CPUI MVA X8,X8 
8RU CPUX 
SKPNX 



CANCEL ANY BRANCH 
GO TO NXT LOC 



DETERMINE REGISTER OR BUS ADDRESS 

7F7F8F83C835 

RBA TS8F X15, «12,BAD : CHECK FOR REGISTER ADDR. 
7C518C888398 

MVA PCX,AR 
CA1F8C83U338 

A3B PCX, '5J39 

SHGDF 
f.AlF9C888 84 9 

ADD PCX, "4\d 

SNGIJF 
7E9E5F18O6O0 • 

SAD ADT CS,CC 

SKPN* 

FOP 
C21F0C0e033 8 

ttaa pcx, '^,38 

3NGDT 



IS A3DR ft REG ADDR 

IF BUS ADDR, SKIP NXT 

IS ADDR A REH ADDR 
IF REG. AflSR, SKP NXT 

UP DATS STM AJIDS + 2 

SKIP N X r 

Hi) JUST 3TK PTR 

ARE OiiE OF THE LQUE* 8 

FILES BEING ADDRESSED 



PAGE 883 

8087 78S24C88889A 

MVA PCX, ER 

BRU UFA 

SKPNX 
8898 7C528C888488 

MVA PCX, ER 

RTN 
8889 7E9F288C8889 

INC *X8 

MYA 
988A 7E9E1F888688 

UFA INC CS,CC 

POP 
988B 7E9F288C8888 

INC *X8 

NYA 



NO, ONE OF THE UPPER 8, 
GO TO UPPER 8 EXIT 



REGISTER ADDR, TO ER 
RETURN TO MAIN FLOW 

X8 TO 1 

MODIFY A OPR OF NXT 

UPDATE RTN ADDR ♦ 1 
ADJUST STACK 

8881 TO X8 

MODIFY A OPR OF NXT 



UPDATE DISPLAY ADDRESS 



808C 



88 AD 



98»E 



33 8F 



71DF48888881 




UPA XOR 


X3,X8 


BRU 


RBA 


SKPNX 




SAVE 




7E8C4808C488 




ADD 


X8, PCX, PCX 


SKPNX 




RTN 




7E8C43Q8C488 




ADD 


X8, PCX, PCX 


SKPNX 




RTH 




7E9K5C138408 




ADT 


*PCX,AR 


SKPNX 




RTN 





CLEAR X8 

DETERMINE REG OG BUS 

SKIP NXT 

SAVE RELINK 

UPDATE REG ADDR BY 1 

SKIP NEXT 

RETURN TO MAIN FLOy 

UPDATE UPPER REG fiDSR BY 1, 
RETURN TO MAIN FLOW 



UPDATE BUS ADDR BY 2 

SKIP NEXT 

RETURN TO MAIN FLOW 



SWAP INSTRUCTION EXECUTION - SyAP 
8US DESTINATION 



8813 FFBF83 88 3 889 

SWAB CMA 
8011 FF1836390'384 
SWAB 
URT 
0012 7C5F1S838321 
SCU1 MVA 
8YTE 



*RR/ DR 
RRj MS 



READ THE DSTN DATA 

SUA? UPPER/L09ER BYTES 
WRITE RESULT TO MEM 

UPDATE SWAP CONDITIONS 
ON LOUER BYTE 



FETCH =HEXT INSTRUCTION ROUTINE 



3913 7C518780086A 

FNI MVA PCiAR 
DOHXT 
RNIi I-HQ; RED I 



ADDR OF HXT TO AR 

SET SHI IHTRP, INTORR 
IHTRPS, READ HUT IHSTR 



PAGE 884 

3314 FF951D008888 

mms hsr, ps 



POWER UP ROUTINE 



8015 


777F1A88F820 






pyp TSBT 


HIS, 115, HALT 


8916 


FC6b80088Q84 






MVB 


, '5J4,X6 


9017 


FC6880808814 






MVB 


, '5:14, X8 


9818 


7E910810O082 






ADT 


X8, AR 




REDO 




8019 


7C5183090888 






MVA 


X8, AR 


801A 


7C5516880882 






MVA 


RR,PS 




REDS 




8918 


7947568089B2 






MVA 


RR,PC 




BRU 


FETCH 




SKPHX 





801C 
081D 



. UPDATE MACRO STATUS 
IHTRP, READ NXT 1NSTR 



TEST FOR HALT SV OH 

SET P«R UP TRAP VECTOR 
READ NEy PSU FROM TRAP 1 

ADDR OF NEU PC 

PUT NEU PSU IN PS 12 
READ NEU PC FROM TRAf 

ADDR OF PWR UP ROUTINE 
GO FETCH THE INSTR 



EXECUTE SUB INSTRUCTION 

7 3BF 00 80 99 13 
SUB CMA 

BRU FN I 
7E39I6F08084 

SUB RR,X8,DR; U3L0 

URT 



BUS DESTINATION 



READ DSTH OPR DATA 

GO TO FETCH HXT, DO HXT FIRST 

SUB SRC FROM DSTN 
HRITE TO DSTN 



HALT EXECUTION AND CONSOLE ACCESS 



88 IE 


7C5F93380080 






HLTP MVA 


X8 


081F 


7F7FD503F9FF 






TSBF 


PS, S13, ILL 




SKPIB 




8&28 


7 C4 07 50 88 9 






HALT MVA 


PC, PCX; CLO 


08 21 


704880388308 






HVA 


X0, XRA 


8822 


FC7129Q3FF69 " 






HLTT KVB 


*;J9, 'XFF60, AR 


9823 


? DC 8 53 38 8 8C 2 






X33 


X3, X8,X3 




RED 3 






> > > > ( 3 > 


SIZABLE MKU 


86 24 


7F7FDA0Q3826 






1 ■■:. i-i i- 


HI.?, 8,\ H». TG 




S K \> I F; 





, DUMiiY TO NEGATE MXAB 

: IS USER, HALT ILLEGAL 

: RESET FLAGS, SAVE PC 

: SAVE REG ZERO DATA 

: CONTROL SU ADDR TO AR 

■ READ CONTROL SUITCHES 

: PH r i FAIL IHTR PENDING 



PAGE 
9325 

9826 

8027 
9828 

8829 

902A 

082B 
882C 

982D 
802E 

88 2F 

8838 



085 

73FF48 

776D96" 
HLTG 

FC6888 

777F8D 

7C5187 

777F3D 

7C478C 
7F7FCD 

FC712A 
7C4F8D 



>>>> 
7 84 C 56 



7F7FCD 
HLT1 



8831 15DFC8 



8832 71BF43 



803 3 



'04B47 



81334 784B4F 



008825 
BRU 
SKPHX 

98794B 
TSBT 
DNXIB 

9000AC 
MVB 

803983 
TSBT 
DHXIB 

88090A 
MVA 
RESI 

89495B 
TSBT 
DHXIB 

999099 
MVA 

989030 

TSBF 

SKPIB 
90FF78 

MVB 
069002 

MVA 

REDD 

<28> 
508 84 2 

HVA 

BRU 

SKPNX 
001839 

TSBF 

SKPIB 
4088OC 

XOR 

BCYST 

SKPIB 

SAVE 
398861 

XOR 

BRU 

SKPHX 

SAVE 
03 94 2 

MVA 

BRU 

SKPMX 
08 6 04 2 

MVA 

BRU 

SKPNX 



RR,t?,EXCH,TCS 

, '*AC,X8 
TCS, 13, IFETC 

PC, AR 

TCS, «4, CPRS 

PCX, PC 

TCS, I8/-HLT! 

*X10, '2FF78. AR 
TCS, X15 



: YES, LOCK UP 



IS CONSOLE IHTR SET 
IF YES, DO NEXT 

SET CONSOLE IHTR. ADDR 

IS CONTINUE SET 
IF YES, BO HEXT 

FETCH NEXT IHSTR. 



IS START SET 
IF YES, DO NEXT 

MOVE NEy PC TO PC 

IS LOAD ADDR SET 

IS NOT SET, SKIP NXT 

READ DATA SWITCHES 

PANEL CONTROL TO XtS 



DISABLE MRU/ READ BITS IS, 17 FROM S«. 



RR,PCX; CLO 
HLTA 



TCS, #1,HLT2 



X8,X8; CO 
UP A 



X if i a 8 i S L 
RBA 



X?,XRA 
HLTA 



XI 5, XRA 

HLTA 



STORE LOAD ADDR 
GO TO DISPLAY 



IS EXAMINE SET 

IS HOT SET, SKIP NXT 

CLEAR DPST SIGH 
IF UPDATE, DETRM ADDR 
SKIP NXT IF BRANCH 
SAVE RELINK IF BRANCH 

SET EXAM SIGH 

DETRKN BUS / REG ADDR 
SKIP HEXT. 
SAVE RELINK 

REG DATA TO TEMP SAVE 
GO TO DISPLAY 



REG DATA TO THP SAVE 
GO TO DISPLAY 
SKIP NEXT 
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3835 7F7FCD086837 
TSBF 
SKPIB 

8836 7C5MC888882 

MVA 
SKPNX 
REDD 
>>>> <48> 

8837 7C518C888082 

RPHM MVA 

REDD 
>>>> <48> 

8838 784856888842 

MVA 
8RU 
SKPNX 

8839 7F7FCD882042 

HLT2 TS8F 
SKPIB 

883A 7C518A108882 
MVA 
REDD 
>>>> (88) 

8838 244BD618B88C 
MVA 
BOVST 
SKPIB 
SAVE 

083C 71DF48608881 
AOR 
BRU 
SKPNX 
SAVE 

8030 787F6788B842 
NVB 
BRU 
SKP MX 

9#3E 707F6F80B042 
HV8 
BRU 
SKPNX 

883F 7F7FCD0B6841 
TSBF 

0840 7C504B808884 
MVA 
SKPHX 
WRT 
>>>> (40) 
0041 7C5O8B080O04 
«PH« MVA 
WRT 
>>>> <48) 



TCS, 16, RPHH 
PCX, AR 



IF PHYSICAL SU SET, 
SKIP NXT IHSTR. 



READ FROM BUS ADDR 
SKIP NEXT IHSTR. 
EXAMINE VIRTUAL SPACE 
USE 16, 17 ADDR BITS IF APPLICABLE 

PCX, AR = EXAMINE PHYSICAL SPACE 

• EXAMINE PHYSICAL SPACE 
DISABLE MMU/ USE 16, 17 ADDR. BITS 



RR.XRA 
HLTA 



TCS, #2, HLTA 

X10,AR; CL 

DISABLE HMU 

RR,XRA; CL 
UPA 



X8,X8; SO 
R8A 



*X7, XRA 
HLTA 



•XI 5, XRA 
HLTA 



TCS, 16, WPHH 
XRA, DR 



BUS DATA TO TUP SAVE 
GO TO DISPLAY 
SKIP NEXT 

IS DEPOSIT SET 

IS NOT SET, SKIP NXT 

DATA SWITCH ADDR TO AR 
READ SWITCHES 



CLEAT EXAM. SIGN 
IF UPDATE, DETRil ADDR 
SKIP NXT IF BRANCH 
SAVE RELINK IF BRANCH 

SET DEPST SIGN 
DETRMN BUS / REG ADDR 
SKIP NEXT 
SAVE RELINK 

SU. DATA TO REG 
CO TO DISPLAY 



SU DATA TO REG AND THP 
GO DISPLAY DATA 
SKiP NEXT 

IF PHYSICAL SU SET, 
SKIP NXT INSTR. 



SWITCH DATA TO DR, URT 
SKIP NEXT IMSTR. 
DEPOSIT INTO VIRTUAL SPACE 
USE 16, 17 ADDR BITS IF APPLICABLE 

XRA, DR , DEPOSIT INTO PHYSICAL SPACE 

s DEPOSIT INTO PHYSICAL SPACE 
DISABLE MMU/ USE 16, 17 ADDR. BITS 



PAGE 
8842 
8843 

8844 
8845 



887 

7F7F8D888845 

HLTA TSBF TCS, 18,-HLTD 
785109000822 

MVA X9,AR 
BRU HLTT 
7C500C800084 

MVA PCX, DR 
URT 
>>>> <88> DISA8LE MMU 
7C5O0B800084 

HLTD MVA XRA, DR 

URT 
>>>> <88) DISABLE MMU 

BUS INTERRUPT ROUTINE 



8046 
0847 
8848 

8049 
894A 

88 48 

0O4C 
0849 

884E 
884F 
8058 

8851 
8852 



IS DISPLAY ADDR SET 

LITE ADDR TO AR 
AFTER NXT, DO AGAIN 

LOAD ADDR TO BR 
DISPLAY ADDR 



DATA TO DR 
DISPLAY DATA 



, 'HI. SL 

RR,X8 



FC7388888881 

BIO MVB 
7C4816888008 

MVA 
7F7FDD08B8B2 

TSBF MSR, #11, FETCH 

SKPIB 
7C4E88808838 

MVA X8,X14 
FC7388080892 

MVB ,'%2,SL , YES, DO IHTR. ACK 

TRAP REGISTER EXCHANGE ROUTINES 



DO BR ACKNOWLEDGE 

SET VECTOR ADDR 

IS IHTR. REQUESTED 
SKIP NXT IS NO INTRP 



7EB1 19888082 

EXCH DEC XY.AR 

REDD 
>>>> <8S> DISABLE MMU 
7E9108100088 

ADT X8,AR 
7C4C16080082 

MVA RR,X12 
REDD 



READ PSU VIA BUS 



• TRAP ADDR OF HE0 PS 

. SAVE OLD PSU 

. READ HEW PSU FROM TRAP VECIttR 



>>>> (84) FORCE SUPERVISOR MODE 
FDSF2E888808 

ORI *X14, '*80M , SET PSU ORIGIN 
7C5108009800 

HVA X8,AR , TRAP ADDR OF NEW PC 

7C5516808000 

HVA RR,PS , LOAD NEW PSU tHTO PS 

>>>> <81> SHIFT CURRENT MODE TO PREVIOUS MODE 
7C580C088082 

MVA X12, DR , OLD PSW TO OUTPUT REG. 

RE&B : READ NEW PC ADDR 

>>>> <84) FORCE SUPERVISOR MODE 
7EB126180804 

SBT *X6,AR : PUT OLD PSW INTO STK 

URT 



PAGE 


8853 


9854 


8855 


9056 


885? 


98S8 


8859 


885A 



PCiDR 
*X6, AR 

, '*C0,SL 



885B 



9G5C 



888 

7C53970O0000 

MVA 
7EB126180904 

SBT 

URT 
FC73088039C0 

NVB 
7F7F15304059 

TSBF PS,#4,TBN0 
7C4716008000 

RPRS MVA RR,PC 
FC7331880108 

MVB *AR, 'U08, SL 
FCDF2E807FFF 

TBNQ AND «X14, '5J7FFF 
7C514780086A 

HTB HVA PCAR 

SKPNX 

RNI; INQj REBI 
71D598S089B2 

CPRS XOR X8,X8,PS 

BRU FETCH 
FC738G9993F0 

MVB ;'*5F8,SL 

HFPI EXECUTION ROUTINE 



OLD PC ADDR TO OUTPUT 
PUT OLD PC INTO STIC 

RESET S SYHC/D SYHC 

TEST FOR T BIT 

HEW ADDR TO PC 

RESET YELLOU STK LHT 

REMOVE PSW ORIGIN 

READ NXT INSTR 

SKIP NEXT MICROINSTRUCTION 

CLEAR PSU 

RESET ALL CONDITIONS 
• Htri SOURCE 



995D 7C5P(38fl90082 
MFPI HVA 

REDD 

>>>> <92> 

O05E 7C5816330880 

MVA 

805F 726126138913 

NFXX SBT 

BRU 

9968 7C5F10800984 

MVA 

URT 



XO 

: READ FROM PREV SPC 
FORCE PREVIOUS MODE 



RR/DR 

*X6, AR 
FNI 

DP.) MS 



PREV. DATA TO OUTPUT REG 

3ECR STK PTR, TO AR 

GO TO FETCH NEXT AFTER NEXT 

SET CONDITIONS 

PUT PREV. DATA ON STK 



NFPI EXECUTION ROUTINE - REG. SOURCE 



8061 704843900962 

HFPR MVA X8,X8 
BRU HFSX 
SKPNX 
80 62 7 3FF0G8C995F 

HFRX BRU HFXX 
MYft 
0063 7C58079O9999 

MVA X7,DR : PREV DATA TO OUTPUT REG 

>>>> <19) FORCE PREVIOUS MODE FOR 1 CLOCK 



ABORT CO TO FETCH NXT 
BYPASS FNI JUMP 



GO PUT DATA OH STK AFTER NEXT 
MODIFY A OPR OF NEXT 



MTPI EXECUTION ROUTINE - BUS SOURCE 
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0064 FCDF3298003F 
MTPI AND 

9065 B1BF1280901E 
XOR 
SZRDT 

8866 B9DF1288882E 

XOR 
SZRDF 

8867 70595108006D 

HVA 
BRU 
SKPNX 

9868 7C4911800889 
HVA 

8869 7C5196808082 
HVA 
REDD 

986A 7E9F26188988 
ADT 

886B 785816808013 
HVA 
BRU 

906C ?C5t09800084 
MVA 
URT 
>>>> <82) 

986D 7C5186908802 
HTOX HVA 
REDD 

996E 7E9F26108888 
ADT 

886F 785116800013 
MVA 
BRU 

9978 7C5F18880OO4 
MVA 
URT 
>>>> (92) 



*ER, '*3F 
ER, ' %1E 

ER, '5C2E 



AR,BR 
HTOX 



AR,X9 
X6, AR 

*X6 

RR,DR; MS 
FNI 

X9,AR 



HASK OUT DSTN HODE/REC 

IS DSTN 0-<R6> 
IF SO, SKIP NEXT 

IS DSTN 0<R6>+ 
IF NOT, SKIP NEXT 

SAVE AS CURRENT DATA 
GO GET PREV. STK ADDR 
SKIP NEXT INSTR 

SAVE PREV SPC ADDR 

READ FROH CRNT STACK 

INCR CRNT STK PTR 

CRNT MODE DATA TO OUTPUT REG 
GO TO FETCH NEXT 



: PREV. SPC ADDR TO AR 
: URITE CRNT DATA TO PREV SPC 
FORCE PREVIOUS NODE 



X6, AR 



*X6 

RR,AR 
FNI 

DR; MS 



READ FROH CURRENT STK 



INCR CRNT STK PTR 

ADDR IN PREV SPC TO AR 
GO FETCH NXT INSTR 



: SET CONDITION CODES 
-. URITE CRNT DATA TO PREV SPACE 
FORCE PREVIOUS MODE 



HTPI EXECUTION ROUTINE 



REG SOURCE 



9071 796871906872 
MTPR HVB 
BRU 
SKPNX 
9872 7E9F26110002 
MTRX ADT 
REDD 
MXD 
9073 784756890013 
MVA 
BRU 
SKPNX 
>>>> <10) 



*AR, X6, X8 
HTRX 



*X6 



STK ADDR TO AR 
BYPASS FNI JUHP 



INCR STK PTR BY 2 
READ FROH STACK 



RR,X7; HS ■. STK DATA TO REG 
FNI = GO FETCH NXT INSTR 

: SKIP NEXT INSTR 
FORCE PREVIOUS MODE FOR 1 CLOCK 



HARK EXECUTION ROUTINE 
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8874 7C4814008021 

HARK MVA IR,X8 

BYTE 

8875 7E0998988921 

ADD X8,X8,X8 
BYTE 

8876 7E1107008802 

ADD PC,X8,AR 
REDD 

8877 7C4785988998 

MVA X5/PC 

8878 728«iU080B2 

ADT AR,X6 
BRO FETCH 
9879 7C4516808000 

MVA RR,X5 



GET DISPLACEMENT 



COMPUTE STK ADJUSTMENT 



: COMPUTE NEU STK ADDR 
: READ FROM STK 

X5 TO PC 

-. INCR STK PTR BY 2 
: GO FETCH NXT INSTR 

: LOAD X5 FROM STK 



987A 


7C48U909008 






JSR MVA 


AR,X8 


987B 


7EB126148090 






SBT 


*X6, AR 




MXA 




987C 


7C5987888084 






MVA 


X7/DR 




HRT 




897D 


7C4B97989909 






MVA 


PCX11 


887E 


7C5F8F848999 






MVA 


Xi5 




MXA 




88 7F 


707F2790B8B2 






MVB 


*X7, xn 




BRU 


FETCH 


8988 


7C4788800999 
MVA 


X8,PC 



SUBROUTINE JUMP INSTRUCTION EXECUTION 

: JMP ADDR TO X8 

: DECR STK PTR 

. MODIFY A OPR OF NXT 

: SRC REG TO OUTPUT REG 

: URITE SRC REG CONTENTS TO STK 

« SAVE CRNT PC 

i DELAY 1 CLOCK 

■. MODIFY A OPR OF NEXT 

= SAVE OLD PC IN SRC REG 

-. GO FETCH NEXT IHSTR 

• JMP ADDR TO PC 

RETURN FROM INTERRUPT ROUTINE 
IGNORE T BIT 



0981 



FC7F68388FFF 

RTT MVB . *X8, '*FFF; SL 
SKPHX 



: INDICATE RTT EXIT 
. SKIP NEXT 



RETURN FROM INTERRUPT INSTRUCTION EXECUTION 



9882 
9083 



FC7F28189FFF 

RTI MVB «X8, ' J;FFF; CL 
7C5106800882 

MVA X6,AR 

REDD 



INDICATE RTI EXIT 
READ PC ADDR FROM STK 



PAGE 


011 




9884 


7E9F26109000 






ADT 


*X6 


098S 


7C4716980800 






MVA 


RR,PC 


9986 


7CS106000002 






MVA 


X6,AR 




REDD 




9987 


7E9F26108080 






ADT 


*X6 


8888 


777FD500F08D 






TSBT 


PS, 115, RNM 




SKPIB 




8989 


7CDF36008088 






AND 


»RR, X8 


088A 


7C8915008800 






OCA 


PS,X9 


8088 


7CE809898080 






HDB 


X9,X8,X8 


998C 


155556908098 






ORI 


RR,X8,PS 




BCYST 


RTEX 




SKPHX 




98SD 


145556000998 






RNM MVA 


RR/PS 




BCYST 


RTEX 




SKPNX 




888E 


7DDFO8808098 






XOR 


X8/X8 


99 8F 


7C514708096A 






MVA 


PCAR 




SKPNX 






RMI; 


INQ; REDI 


9990 


7C514700816A 






RTEX MVA 


PCAR 




SKPNX 






RNIi . 


tN8; REDI 




FORM 


INHT 




RED STACK LIMIT A 


9991 


7E9F26100909 






SKE ADT 


*X6 


9092 


FC?300t»093C0 






SKE1 MVB 


, ' *5C0,SL 


9893 


485F8E869997 






MVA 


X14 




BNGDT 


RSXX 




DHXIB 




9994 


7C509C908900 






MVA 


X12, DR 


8095 


7EB1 19009902 






DEC 


XY,AR 




REDD 






>>>> <88> 


DISABLE MMU 



= UPDATE STK REG 

: NEU PC ADDR TO PC 

> STK ADDR TO AR 

. READ NEU PSU FROM STK 

: UPDATE STK REG 

: IS CURRENT NODE USER 
: IF SO, STAY IN USER 

= AND OUT MODE IN STK PSU 

: ADJUST USER/ SUPRV PS BITS 

: SAVE MODE IN CURRENT PS 

= FORM NEW PSU 

. IF RTT, INHIBIT T-BIT INTRP 

• NEU PSU TO PS 

= IF RTT, INHIBIT T-8IT INTRP 
. SKIP NEXT MICROINSTRUCTION 

: DUMMY TO GET 1 CLOCK 

: NEU PC TO AR 

■ READ NXT INSTR 

■ NEU PC ADDR. TO AR 

= SKIP HEXT MICROINSTRUCTION 

• SET RHI INTRP, DO BNTRP INQUIRY, 

: DO INSTR. FETCH, INHIBIT T-BIT INTRP 

DOUBLE SLAVE SYNC ERROR ROUTINE 

: ADJUST STK REG 

. RESET STK LHT/ SLV SYNC/ DBL SLV SYNC 
DBL SLV SYNC IND. 

: EXAMINE X14 FOR PSU ORIGIN 
: IF FROM STACK RTN, 
. DO NEXT 

: FROM STK RTN, OLD PS INX12 
: READ PSU VIA 8US 
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812 




8896 


705816888888 






ft VA 


RRilJR 


089? 


7E9108180832 






RSXX ADT 


X8, AR 




REBB 






>>>> (08) 


DISABLE HNU 


8898 


7C5108800888 






MVA 


X8, AR 


8899 


7C5516000082 






MVA 


RR,PS 




REDD 





889A 

.8898 
889C 

889D 
889E 

009F 

80A8 



OLD PSy TO OUTPUT REG 

TRAP ADDR OF NEU PSU 
READ HEy PSU FROM TRAP 



: TRAP ADDR OF HEU PC 

: LOAD NEU PSU INTO PS 
: READ HEU PC ADDR 
>>>> (85) FORCE SUPERVISOR MODE/ SHIFT CURREHT 
MODE TO PREVIOUS MODE 
7EB188188884 

SBT X8,AR : STORE OLD PSU IN LOC 2 

URT 
>>>> (8C> DISABLE MHU, FORCE SUPERVISOR MODE 
7C5007008000 

PC, BR • OLD PC ADDR TO OUTPUT 



X8,X8,AR : PUT OLD PC ADDR IN 

-. LOC 8 
DISABLE MMU, FORCE SUPERVISOR MODE 



08A1 



MVA 
7DD188883084 

XOR 

URT 
>>>> (9C> 
7C4S 11 08 3 00 8 

MVA 
FCDF2E807FFF 

AND 
7 8'' 7 16 895 05 A 

MVA 

BRU 
777FDA00F829 

TSBT HLS, *15,HALT 

SKPIB 

BREAKPOINT TRAP ROUTINE 
71DF8888834A 



AR,X6 

*X14, 'K7FFF 

RR,PC 
HTB 



BKP 



XOR 
BRU 



X8,X8 
EXCH-91 



STACK REG TO ZERO 

REMOVE PSU ORIGIN 

NEU PC ADDR TO PC 
ENTER STACK ROUTINE 

TEST FOR HALT SU ON 
IF OH, GO TO HALT 



GO TO STK PSU/PC 



83 A2 



FC684800993C 

TBIT MV8 ,'*C,X8 
SKPNX 



08i>3 

88A4 



T-8IT INTERRUPT ROUTINE 

: SET ADDR OF T BIT/GKP TRAP 
YELLOW STACK LIMIT INTERRUPT ROUTINE 

''*4,X8 : SET ADDR OF Y STK LMT TRSP 



FC683080O8O4 

YSL M\'B 
7E31 19088002 

YSLi DEC XV, AR 

>>>> (80) DISABLE MtlU 



READ PSU VIA BUS 



TRAP ADDR OF HEU PS 
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88A5 7E9i08188888 

ADT X8,AR 
88A6 7C4C16888882 

HVA Rfi,X12 -. SAVE OLD PSU 

R EDD : READ HEU PSU FROM TRAP VECTOR 

>>>> (84) FORCE SUPERVISOR MODE 
88A? FD5F2E888308 

ORI *X14,'3s8e80 : SET PSU ORIGIN 
88A8 7C5108808380 

MVA X8,AR : TRAP ADDS OF HEU PC 

80A9 7C5516800800 

«VA RR,PS , LOAD HEU PSU INTO PS 

>>>> (81) SHIFT CURREHT MODE TO PREVIOUS MODE 
80AA 7CS00C808082 

MVA X12, DR : OLD PSU TO OUTPUT REG. 

REDD , READ HEU PC ADDR 

>>>> (84) FORCE SUPERVISOR MODE 
08A8 7E8126188884 

: PUT OLD PSU IHTO STK 



OLD PC ADDR TO OUTPUT 
PUT OLD PC IHTO STK 





S8T 


*X6, AR 




URT 




88AC 


7C5087880988 






MVA 


PC* BR 


80 AD 


7EBI26188084 






SBT 


*X6, AR 




URT 




08AE 


73FF48808057 






BRU 


RPRS 




SKPMX 





ENTER STACK ROUTINE 
SKIP NEXT IHSIR. 



08AF 
0350 

08B1 

80 92 

30Q3 
8034 
00B5 
8086 



RESET IHSTRUCTION EXECUTION 
X8 



7CSF08808880 

RST£ MVA 
7F7FD508F8B2 

TSBF PS, »15, FETCH 
SKPIB 
FC7390800818 

RSET MVB ,'5518, SL 



IF USER, RESET » NOP 



: RESET BUSS 
INSTRUCTION FETCH ROUTINE 



7C51C700804A 

FETCH HVA PCAR 

SKPIB 

I NO; RED I 
7DC9284830OO 

IFETC XOR *X8, X8, X3 ; CO 
FCCC15080081 

AND PS,'*1,X12 
7E9127188380 

ADT *PC, AR 
7C1 2 14 008800 

EML IR,£R 



PC TO MEMORY ADDR. 
MAKE IHTRP INQR. AHD 
READ INSTR, CHK INTRPS 

CLR SRC DATA SAVE 

SAVE MACRO CARRY 

UPDATE PC BY 2 

COPY FETCHED INSTR. 
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888? 



88B8 
88B9 
88BA 



88BB 



80BC 



08BD 



88BE 



88BF 



88C9 



88C1 



88C2 



FF181D464800 

SUe HSR, DR; UL 
NXftB 



HOVE + l,+2 BITS 
TO X15, MODIFY NEXT 
BY SOURCE REG. REF. 



POWER FAIL INTERRUPT ROUTINE 



FC7388888288 
PFI MV8 

FC6888880814 
NVB 

73FF4888884B 
8RU 
SKPHX 



, '3C288, SL 
, 'U4,X8 
EXCH 



RESET POWER FAIL IND 
SET TRAP VECTOR ADDR 
DO STACK PUSH 



7C8887888888 
SP12 EHL 
Q8YT 

7C5107869088 
HVA 
HXA8 



FETCH SOURCE OPERAND - HODE 
X7,X8; HS 

PCftR 



HOVE SRC DATA TO X8 
A BYTE IF DESIRED 



FETCH -SOURCE OPERAND 



7C518708-3012 
SMI HVA 

REDD* 
7C0816S39880 
SM1X EHL 
QBYT 
7C518?e60300 
HVA 
HXAB 



X?,AR 
RR,X8; HS 
PC, AR 



HOVE PC ADDR TO AR 
HODIFY A AND 8 OPR OF HXT 

NODE 1 



HOVE SRC OPR ADDR TO AR 
READ WORD/BYTE OF SRC DATA 

GO TO DSTN OPR FETCH 

HOVE WORD/BYTE OF SRC DATA 

HOVE PC TO AR 

HODIFY A AHD 8 OPR OF NXT 



FETCH SOURCE OPERAND - HODE 2 



7C5187840812 
SH2 HVA 
HXA 
REDD* 

729F672888BE 
ADQ 
BRU 
SKPHX 



X7iAR 



*X7 
SH1X 



HOVE SRC OPR ADDR TO AR 

MODIFY A OPR. OF HXT 

READ WORD/BYTE OF SRC DATA 

UPDATE SRC REG. BY I OR 2 
ENTER COHMOH HODE EXIT 
SKIP HXT CLOCK EXEC. 



FETCH SOURCE OPERAND - HODE 3 



705187948802 
SN3 HVA 
MXA 
REDD 



X7, AR 



HOVE SRC OPR ADDR TO AR 
HODIFY A OPR. OF HXT 
READ ADDR OF SRC DATA 



PAGE 
88C3 

88C4 



915 

729F271088BE 
ADT 
BRU 

7C5116888812 
HVA 
REDD* 



88C5 
88C6 



*X7 

SH1X 



UPDATE SRC REG. BY 2 
ENTER COMHOH HODE EXIT 



RR,AR 
FETCH SOURCE OPERAND - HODE 4 



ADDR OF SRC DATA TO AR 
READ WORD/BYTE OF SRC DATA 



7EB127208812 

SH4 SBQ *X7,AR 

REDD* 
73FF488888BE 

8RU SH1X 

SKPHX 



DECR. SRC DATA ADDR BY 1 OR 2 
READ UORD/BYTE OF SRC DATA 

ENTER COHHOH HODE EXIT 
SKIP NXT CLOCK EXEC. 



FETCH .SOURCE OPERAND - HODE 5 



88C? 


7EB127188882 






SH5 SBT 


*X7, AR 




REDD 




88 C8 


73FF888008BE 






SH5X BRU 


SH1X 


88 C9 


7C5116888812 






HVA 


RR,AR 




REDD* 





88CD 



88CE 



88CF 



FETCH SOURCE OPERAND 



88 C A 


7DDF0S088082 






SH6 XOR 


X8.X8 




REDD 


: 


88 CB 


729F271A88BE 






ADT 


*PC : 




BRU 


SH1X 




HY8 




88 CC 


7E1 1 16887812 






ADD 


RR,X?,AR 




REDD* 





DECR. SRC DATA ADDR BY 2 
READ ADDR OF SRC DATA 

ENTER COHHON HODE EXIT 

ADDR OF SRC DATA TO AR 
READ WORD/BYTE OF SRC DATA 

HOSE 6 



A DUHHY 

READ NXT UORD FROH PC 

UP2ATE PC BY 2 

EHTER COHHOH HODE EXIT 

HODIFY B OPR OF HXT BY SRC 

COHPUTE ADDR OF SRC DATA 
READ UORD/BYTE OF SRC DATA 



FETCH -SOURCE OPERAHD - HODE 7 



7DDF88008882 
SH? XOR 
REDD 

729F271A88C8 
ADT 
BRU 
HY6 

7E1116887882 
ADD 
REDD 



X8,X8 



•PC 
SHSX 



RR,X7, AR 



• A DUHHY 

: READ NXT UORD FROH PC 

. UPDATE PC BY 2 

: EXIT TO READ SRC DATA 

. HODIFY B OPR OF HXT BY SRC 

. COHPUTE ADDR OF SRC DATA ADDR 

. READ ADDR OF SRC DATA 



FETCH .DESTINATION OPERAHD - HODE ZERO 



PAGE 

88B8 

80D1 



83D2 
9803 

88D4 
88 D5 

8806 

MV? 

8808 
8809 
38DA 
80D8 
88DC 



9QDD 



8(6 

7C0987029888 
DHZ EHL 
HXB 
Q8YT 

78762B817813 
I1V8 
MXD 
8RU 



X7,X9 



MOVE SRC REG. DATA TO X9 
MODIFY B OPR OF HXT 
MOVE BYTE IF SPECIFIED 



*X11, X7,RR 
FHI 
FETCH DESTINATION OPERAND - MODE 1 



HOVE DSTN DATA TO XII, RR 

MODIFY OPR OF NXT 

GO FETCH NXT, DO EML FIRST 



7C0987820980 
DM1 EML . 

HXB 
7C7180807008 

MV8 



X7,X9 



MOVE SRC REG. DATA TO X9 
MODIFY B OPR OF NXT 



'X7,AR : MOVE DSTN ADDR TO AR 

FETCH DESTINATION OPERAND - MODE 2 



704907883888 
DM2 MVA 

FF1F184C4883 
SILO 
MYA 

7C11878C0980 
EML 
MYA 

7E9F27288038 
ADQ 



X?,X9 
OR/ UL 

X7,AR 



: HOVE SRC REG. DATA TO X9 

= SET UPDATE BY t OR 2 CONDITION 

: MODIFY A OPR OF NXT 

: HOVE DSTfl ADDR TO AR 

: MODIFY A OPR OF NXT 



*X7 , INCR DSTH REG BY 1 OR 2 

FETCH DESTINATION OPERAND - MODE 2 - CH * 8, SR = OR 



FE1F184C8088 
DH2A ADD 

MYA 
7C51078C8008 

MVA 

MYA 
7E9F27240888 

ADQ 

MXA 
7C8907410388 
DM2X E.1L 

MXA 
7C480730O889 
DN2Y MVA 

83YT 



DR, '558888; UL 
X7,AR 
*X7 

X7,X9; CO 
X7.X8; MS 



i SET UPDATE BY 1 OR 2 CONDITION 

: MODIFY A OPR OF NXT BY DSTN REG 

= SAVE DSTN ORP ADDR IN AR 

: MODIFY A OPR OF HXT BY DSTN REG 

: UPDATE DSTN REG. 

= MODIFY A OPR OF NXT OY SRC REG 

= GO TO EXEC1TE, SRC REG TO SRC OPR ADDR 

. MODIFY A OPR OF NXT BY SRC REG 

: SAVE CURRENT SRC DATA 

= UOXD OR BYTE 



FETCH DESTINATION OPERAND - MODE 3 



7C7 103607882 
3113 MVB 
MYA 
REDD 



,X7,AR; SO 



MOVE DSTN AflDR TO AR 
MODIFY A OPR OF HXT 
RSAD DSTN OPR ADDR 



PAGE 
88DE 

88DF 

88E0 

88E1 
38E2 



88E3 



08E4 



08E5 



88E6 
88E7 

88E8 



88E9 



88EA 



817 

729F271488EC 
ADT 
MXA 
BRU 

7C8987888888 
EML 



UPDATE DSTN REG. BY 2 
MODIFY A OPR OF NXT 



*X7 
DXO 

X7/X9 : MOVE SRC REG. DATA TO X9 

FETCH DESTINATION OPERAND - MODE 3 - SM ■ 8. SR ■ BR 



7C71886C7882 
DM3A MVB 
MYA 
REDS 

729F271888BB 
ADT 
BRU 

7C51 16848888 
HVA 
HXA 



,X7,AR; SO 



*X7 
DM2X 



RR, AR 



MOVE DSTN ADDR TO AR 

MODIFY A OPR OF NXT BY DSTH REG 

READ DSTN OPR ADDR 

UPDATE DSTN REG. BY 2 
GO TO COMMON EXIT 

DSTN OPR ADDR TO AR 

MODIFY A OPR OF NXT BY SRC REG. 



FETCH DESTINATION OPERAND - MODE 4 



FElFt84C8888 
DM4 ADD 
MYA 

7EB127248888 
SBQ 
MXA 

7C0947808888 
EHL 
SKPNX 

FETCH 

FE1F184C8888 
DM4A ADD 
MYA 

72B1272488DC 
SBQ 
BRU 
MXA 

7C8907448888 
EML 
HXA 



OR, '558080; UL 

*X7, AR 

X7,X9 

DESTINATION OPERAND 



= SET UPDATE BY 1 OR 2 CONDITION 

= MODIFY A OPR OF NXT 

• DECR DSTN REG BY i OR 2 

= MODIFY A OPR OF NXT 

. MOVE SRC REG. DATA TO X9 

= SKIP EXEC OF NXT CLOCK 



MODE 4 



SH =8, SR » DR 



OR, '5:8888; UL 



*X7, AR 
DM2Y 



X?,X9; CO 



SET UPDATE BY 1 OR 2 CONDITION 
MODIFY A OPR OF NXT BY DSTH REG 

DECR DSTN REG BY t OR 2 

GO TO COMMON EXIT 

MODIFY A OPR OF NXT BY SRC REG. 

GO TO EXECtTE, SRC REG TO SRC OPR ADDR 
MODIFY A OPR OF NXT BY SRC REG. 



FETCH DESTINATION OPERAND - NODE 5 



7C48886C0888 
DM5 MVA 
MYA 

7EB127148082 
SBT 
REDD 
MXA 



X8,X8; SO 



*X7, AR 



A DUMMY 

MODIFY A OPR OF NXT 

DSTN OPR ADDR TO AR 
READ DSTN OPR ADDR 
MODIFY A OPR OF HXT 



PAGE 
88EB 
88EC 

88ED 
88EE 

88EF 
80F8 



8t8 
708987808808 



88F1 
88F2 

88F3 



DXX EHL X7*X9 
7C51 16488888 

DXO HVA RR,AR 



: HOVE SRC REG. DATA TO X9 
CO : HOVE DSTN OPR ADDR TO AR 
FETCH DESTINATION OPERAND - NODE 5 - SH * 8, SR = DR 



MODIFY A OPR OF NXT 8Y DSTN REG 

ADDR OF DSTN OPR ADDR TO AR 

MODIFY A OFR OF NXT 'BY SRC REG. 

READ ADDR OF OPR 

SAVE SRC REG A SRC ADDR 

GO TO COHNON EXIT 

GO TO EXECUTE, DSTN OPR ADDR TO AR 

MODIFY A OPR OF NXT BY SRC REG. 



7C5F886C088A 




DMSA HVA 


X8; SO 


HYA 




7E6127148882 




S8T 


*X7, AR 


MXA 




REDD 




7849878889DC 




DH5X HVA 


X7,X9 


BRU 


DH2Y 


7C1116448008 




EHL 


RR,AR; CO 


MXA 





DESTINATION HODE 6 



7C5F08800082 
DMSA HVA 
REDD 

729F271208DB 
ADT 
BRU 
HXB 

7E1 1 16847888 
ADD 
HXA 



X8 



• PC 
DH2X 



SH = 8/ SR » DR OR SR » 7 
: READ DSTN OPR DISP. 



UPDATE PC 

GO TO COMMON EXIT 

MODIFY B OPR OF NXT BY DSTN REG 



RR,X7, AR 
FETCH DESTINATION OPERAND - HODE 6 



DSNT OPR ADDR TO AR 

HODIFY A OPR OF HXT BY SRC REG. 



88F4 


7C4987888882 






DH6 HVA 


X7iX9 




REDD 




88F5 


7E9F27148888 






ADT 


*PC 




MXA 




80F6 


708987820909 






DM6X ehl 


X7,X9 




hxb 




88F7 


7E1116887880 






ADD 


RR,X7, AR 



MOVE SRC REG. DATA TO X9 
READ DSTN OPR DISPL. 

UPDATE PC ADDR. 
MODIFY A OPR OF NEXT 

GO TO EXECUTE, SCR ADDR TO X9 
MODIFY B OPR OF NXT 



90F8 704888808802 
DM7 HVA 
REDD 



FETCH DESTINATION OPERAND 
X8.X8 



COMPUTE DSTN OPR ADDR, 
MODE 7 



PAGE 


019 






88F9 


7E3F27188888 








ADT 


*PC 




88FA 


73FF888288EB 








DM7X BRU 


DXX 






HXB 






88FB 


7E1 116847882 








ADD 


RR.X7, 


AR 




REDD 








HXA 








DESTINATION 


HODE 7 


88FC 


7C5F88888882 








DM7A HVA 


X8 






REDD 






88FD 


729F271288EF 








ADT 


*PC 






BRU 


DH5X 






HXB 






98FE 


7E1U6847882 








ADD 


RR,X7, 


AR 




HXA 








REDD 







88FF 

88FF 
8188 



8181 
8182 



9193 



UPDATE PC ADDR. 

GO TO COHHON ENTRY 
HODIFY B OPR OF NXT 

CONPUTE ADDR OF DSTh OPR ADDR 
READ DSTN OPR ADDR 
HODIFY A OPR OF NXT 

SM » 9, SR a flR OR SR * 7 
: READ DSTN OPR DISP. 



UPDATE PC 

GO TO COMMON EXIT 

HODIFY B OPR OF NXT BY DSTN REC 

ADD DISP TO DSTN REG FOR DSTN OPR ADDR 
MODIFY A OPR OF NXT BY SRC REG. 
READ DSTN OPR ADDR 



.ORP SFF 

ILLEGAL/RESERVED INSTRUCTION TRAP ROUTINE 



71DF8888884B 

ILL XOR X8,X8 

BRU EXCH 
FC6888888888 

NVB ,'%8,X8 



GO TO SAVE REGISTERS 
SET ILLEGAL INST VECTOR 



UAIT INSTRUCTION EXECUTION 



785F28080181 

UAIT HVA *X8 

BRU 
7C5FE8A08848 

HVA *X8 

SKPIB 

INQ 



BRANCH ON SELF 



INTR SKIP NXT 
DO INTR INQUIRY 



EHULATE TRAP INSTRUCTION EXECUTION 



A DUMMY 

READ DSTN OPR DISPL 



795F2889984B 

EMT HVA *X8 
BRU EXCH 



NEGATE HODIFY NXT 
DO REGISTER EXCHANGE 
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dl 94 FCb$e08980i8 

HVB , '*18,X8 



= SET EHT TRAP LOC 
I/O TRAP INSTRUCTION EXECUTION 



: NEGATE MODIFY NXT 
: DO REGISTER EXCHANGE 



9185 705F2388984B 

IOT MVA *X8 

BRU EXCH 
8186 FC6888880918 

HVB ,'*10, X8 : SET IOT TRAP LOC 

TRAP INSTRUCTION EXECUTION 



8187 785F28088048 

TRAP MVA *X8 
BRU EXCH 

8188 FC689990801C 

NVB ,'UC,X8 



: NEGATE MODIFY NXT 

: DO REGISTER EXCHANGE 

: SET TRAP VECTOR 



MOVE UITH REG AS DSTN 



8189 



31 9A 

9198 

81 OC 
818D 



81-8E 



910F 



7C2788809888 
MOVR SXA 
QBYT 



X8,X7; MS 



MOVE SRC TO DSTN REG. 
ALLOW BYTE OPERATION 



SUBTRACT ONE AND BRANCH INSTRUCTION EXECUTION 



32BFE780O3B2 

SOB DEC *X? 

BZRDT FETCH 

SKPIB 
FF8812O0408O 

JMB SLLO ER,X8 
FCDF238G387F 

AND *X8, 'y.097F 
7E316788806A 

SUB *PC, X8,AR 

SKPNX 

RNI; INQ; REDI 

SXT EXECUTION ROUTINE 
BUS DESTINATION 



705917880884 
SXT MVA 
URT 

73FF49038 013 

BRU FN I 
SKPNX 



XS,DR; MS 



SXT EXECUTION ROUTINE 
RSGISTfcR DESTINATION 



SUBTRACT 1 FROM REG. 

IF RESULT ZERO, GO TO FETCH 



DOUBLE BR VECTOR 

MASK OUT UPPER 9 BITS 

COMPUTE NXT INST ADDR 
DO IHTR INQ, SET RNI, 
READ NXT INST. 



CLEAR OR SET ALL BITS 

GO TO FETCH HXT, DO NXT FIRST 
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8118 7C47i?860e88 

SXR MVA XS,X7; MS 



CLEAR OR SET ALL BITS 



EX-OR INSTRUCTION EXECUTION 
BUS DESTINATION 



9111 73BF90809613 
XOR CMA 

BRU FNI 
8112 7DD016889084 

XOR RR,X9,DRi MS 

URT 



: READ DSTN OPR DATA 

: GO TO FETCH NXT, DO NXT FIRST 

: EX-OR SRC UITH DSTN 



EX-OR INSTRUCTION EXECUTION 
REGISTER DESTINATION 



8113 7DC78B889089 

XORR XOR X11/X9, X?i MS 



EX-OR SRC UITH DSTN 



CLEAR : UORD/BYTE INSTRUCTION EXECUTION 
REGISTER DESTINATION 



8114 7C4708889988 

CLRR MVA X8,X7; MS 
QBYT 



CLEAR REG, HALF OR ALL 
ALLOU BYTE OPERATION 



ADD CARRY INSTRUCTION EXECUTION 
REGISTER DESTINATION 

9115 7EO78BF8C080 

ADCR ADD X11,X12,X7; US, ULO : ADD CRY TO OPR 

QBYT : ALLOU BYTE OPERATION 

NEGATE INSTRUCTION EXECUTION 
REGISTER DESTINATION 

0116 7E2788F8B088 

NEGR SUB X8,X11,X7; USLO = SUBTRACT FROM ZERO 
QBYT . ALLOU BYTE OPERATION 

ONES COMPLEMENT INSTRUCTION EXECUTION 
REGISTER DESTINATION 



9117 7C8716800088 

COMR OCA RR,X7; MS 
QBYT 



= IS COM OF DATA TO REG. 
: ALLOU BYTE OPERATION 



BIT CLEAR INSTRUCTION EXECUTION 
REGISTER DESTINATION 

9113 7CE716308888 

BICR NEB RR,X8,X7; MS = CLEAR BITS BY 8 

QBYT ALLOU OYTE OPERATION 



BRANCH IF CARRY SET INSTRUCTION EXECUTION 
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8119 7050 18998 i IF 

BCS MVA DR,DR 
BRU NOS 

01 1A B3DF15098001 

AND PS,'*1 
SZRDF 



: CANCEL MODIFY NXT 
. IF HO BR, FETCH NXT 
BUT DO NXT FIRST 

. TEST CRY - 1 

. IF EQUAL 1, BRANCH 



SET CONDITION CODES INSTRUCTION EXECUTION 



9118 794812903913 

SCC NVA ER,X8 
BRU FNI 

01 1C 7D5D15808998 

ORI PS,X3,HSR 



: COND. TO BE SET TO X8 
. GO TO FETCH NXT ATTER 
DOING NXT 



i COND. TO MICRO STATUS 
CLEAR CONDITION CODES INSTRUCTION EXECUTION 



81 IB 784312980013 

CCC NVA ER,X8 
8RU FNI 

91 IE 7CFD15888088 

HDB PS,X8,MSR 



= COND. TO BE RESET TO X8 
= GO TO FETCH NXT AFTER 
DOING NXT 



.• COND. TO MICRO STATUS 
NO BRANCH EXIT TO BRANCH INSTRUCTIONS 



91 IF 7C514700006A 

NOS MVA PC.AR 
SKPNX 
RNI; INQ; REDI 



NO BRANCH - FETCH 
NEXT INSTRUCTION 



BRANCH INSTRUCTION EXECUTION 



8120 7C5814800021 

8R MVA IR/DR; MS 

BYTE 
0121 FF8818004880 

SLLO DR,X8 

8122 7C3F28880821 

SXA *X8 
BYTE 

8123 7E1 16780806A 

ADD . »PC,X8,AR 

SKPNX 

RNI; IN8; REDI 



: BRANCH TAKEN - HOVE 

: BRANCH VECTOR TO PR 

. ADJUST VECTOR 

: SIGN EXTEND VECTOR 



= ADD VECTOR TO PC 
; FETCH NEW INSTR 



0124 7C6708887800 

RTS NVB ,X?,PC 



RTS INSTRUCTION EXECUTION 

: RTN flDDR TO PC 
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0125 7C5186080882 

RTM MVA X6,AR 

REDD 
8126 729F26U8013 

ADT *X6 

BRU FNI 

NXD 

9127 7C4716800000 

MVA RR,X? 



GET STACK ADSR 
READ TOP OF STK 

UPDATE STK PTR 
GO FETCH NXT INSTR 
AFTER DOING NXT 
MODIFY DSTN REG 

STACK DATA TO REG 



ROTATE LEFT INSTRUCTION EXECUTION 
REGISTER DESTINATION 



8128 73104C408129 

ROLR SRLO X12, DR; UL 

BRU ROLG 

SKPNX 
0129 73FF80010913 

ROLG BRU FNI 

MXD 
012A FF071SE84088 

SLLL RR,X7; US, UO : ROTATE LEFT + CARRY 

QBVT : ALLOW BYTE OPERATION 

ROTATE RIGHT INSTRUCTION EXECUTION 
REGISTER DESTINATION 



= GET CARRY CTATUS 
= ABORT FETCH EXIT 



: GO TO FETCH NXT 

: MODIFY DSTN OF NXT 



: GET CARRY CTATUS 
s ABORT FETCH EXIT 



: GO FETCH NEXT INSTR 

: MODIFY DSTN OF NXT 



012B 73184C40812C 

RORR SRLO X12, BR; UL 

BRU RORG 

S KP NX 
012C 73FF90010813 

RORG BRU FNI 

MXD 
012D FF0736E08080 

SRLL *RR, X7; US, UO , ROTATE RIGHT, + CARRY 

8BYT , ftLLOM 8YTE OPERATION 

ARITHMETIC SHIFT RICHT INSTRUCTION EXECUTION 
REGISTER DESTINATION 

812E FF078BF0C888 

ASRR SRAS Xli,X7; US.ULO , DO ARITH RIGHT SHFT 
QBY T = ALLOW BYTE OPERATION 

ARITHMETIC SHIFT LEFT INSTRUCTION EXECUTION 
REGISTER DESTINATION 

912F FF870BFO4888 

ASLR SLLO Xlt,X7; US, ULO ■. DO ARITH LEFT SHFT 
QBYT . ALLOW BYTE OPERATION 



BRANCH. IF LESS THAN INSTRUCTION EXECUTION 



PAGE 

9138 

6131 



024 

70591O08811F 
BLT MVA 
BRU 



9132 



9133 



0134 



13135 



0136 



0137 



0133 



0139 



013ft 



DR. OR 
HOS 



B8DFID002000 

AND HSR/ '5:2900 
SZRDF 



CANCEL MODIFY NXT 
IF NO BR, FETCH NXT 
BUT DO NXT FIRST 

TEST N XOR V » 
IF EQUAL 1, BRANCH 



BIT SET INSTRUCTION EXECUTION 
REGISTER DESTINATION 



7D4716888988 

BISR ORI RR,X8,X7; MS 
QBYT 



OR SRC UITH DSTN DATA 
ALLOU BYTE OPERATION 



BRANCH IF LESS OR EQUAL INSTRUCTION EXECUTION 



7850180801iF 

BLE MVA DR,DR 
BRU NOS 

B8DFID903090 

AND HSR, '553900 
SZRDF 



CANCEL MODIFY NXT 
IF HO BR, FETCH NXT 
BUT DO NXT FIRST 

TEST(2 ORCN XOR V)*l> 
IF EQUAL 1, BRANCH 



BRANCH IF CARRY CLEAR INSTRUCTION EXECUTION 



7 03 10 089 II F 

BCC MYA DR,DR 
BRU NOS 

B02F15000O01 

AND PS, '5:1 
SZRDT 



CANCEL MOPIFY NXT 
IF NO BR, FETCH NXT 
BUT DO NXT FIRST 

TEST CRY = O 

IF EQUAL 0. BRANCH 



BRANCH IF OVERFLOW SET INSTRUCTION EXECUTION 



705010O00UF 

BV3 MVA Dfi,DR 
BRU HOS 

B3DF 15 000032 

AND PS, '5:2 

SZRDF 



CANCEL MODIFY NXT 
IF HO BR, FETCH HXT 
3UT DO NXT FIRST 

TEST OVF = 1 

IF EQUAL J, BRANCH 



BRANCH IF LOWER OR SAflC INSTRUCTION EXECUTION 



705 10O091 IF 

BLOS MVA DR.DR 
BRU HOS 

BSDF15O88O05 

AHD PS, ' '/. 5 

SZRDF 



CftHCtL MODIFY IIXT 
IF NO BR- FETCH NXT 
BUT 1)0 fU'.T FIRST 

t n: -i t c or v a i 

IF EQUAL 1- BRANCH 



BRANCH IF QVERFLOU CLE;'i£ INSTRUCTION EIIECUTIO! 



PAGE 025 



813B 



013C 



913D 



013E 



013F 



705018008HF 

BVC MVA DR,SR 
BRU HOS 

B8DF15000092 

AHD PS, '22 
SZRDT 



CANCEL MODIFY HXT 
IF NO BR, FETCH NXT 
BUT DO NXT FIRST 

TEST OVF = 9 

IF EQUAL 0, BRANCH 



BRANCH IF HIGHER IHSTRUCTION EXECUTION 



785018000UF 

BHI MVA DR,DR 
BRU NOS 

B8DF1500880S 

AHD PS,'*S 
SZRDT 



CANCEL MODIFY HXT 
IF HO BR, FETCH HXT 
BUT DO NXT FIRST 

TEST C OR V » 8 
IF EQUAL 8, BRANCH 



7C475100O06A 
JMP MVA 



JUMP INSTRUCTION EXECUTION 
AR.PC 



SKPNX 

RNI; IHQ; RED I 



NEW ADDR TO PC 
SKIP REGULAR FETCH 
SET RIU INTRP, CHK 
IHTRP INu, READ HXT 
IHSTRUCTION 



BRANCH IF MINUS IHSTRUCTION EXECUTION 



8148 



9141 



0142 



9143 



0144 



70501008911F 

BHI MVA BR,DR 
BRU NOS 



68DF150090O8 

AND PS. 
SZRDF 



5:8 



CANCEL MODIFY NXT 
IF NO BR, FETCH NXT 
BUT DO NXT FIRST 

TEST NEC = 1 

IF EQUAL 1, BRANCH 



BRANCH IF PLUS INSTRUCTION EXECUTION 



7950 190001 IF 

BPL MVA DR,DR 
BRU HOS 

8 0HF 1*5009998 

AND PS, '5:8 
SZRDT 



CANCEL MODIFY NXT 
IF HO BR, FETCH HXT 
BUT DO NX r FIRST 

TEST HEG ■ 8 

IF EQUAL 0, BRANCH 



BRANCH IF EQUAL 'INSTRUCTION EXECUTION 



7059190001 IF 

BEt! MVA BR, BR 
BR'J HOS 



CANCEL MODIFY NXT 
IF NO BR, FETCH NXT 
BUI DO NXf FIRST 



PAGE 
8145 



8146 



8147 



9148 



8149 



814A 



8MB 



814C 



914B 



826 

B8DF158B9984 

AND PS, '554 
SZRDF 



: TEST ZERO SET 
: IF = 8. BRANCH 



BRANCH IF GREATER OR EQUAL INSTRUCTION EXECUTION 



795919888UF 

BGE NVA OR. OR 
BRU NOS 

B8DF1D802989 

AND HSR. ' 5J2888 
SZRDT 



: CANCEL MODIFY NXT 
: IF NO BR, FETCH NXT 
BUT BO NXT FIRST 

= TEST N XOR V * 8 
: IF EQUAL 9, BRANCH 



DECREMENT INSTRUCTION EXECUTION 
REGISTER DESTINATION 

7E279B9B8889 

DECR SUB 'X11.X8.X7; PL1. US. UO , DECR DSTN BY 1 
Q8YT . ALLGU BYTE OPERATION 

SUBTRACT CARRY INSTRUCTION EXECUTION 
REGISTER DESTINATION 

7E278BF8C980 

SBCR SUB X11.X12.X7; US. ULO = SUB CRY TO OPR 

QBYT . ALLOW BYTE OPERATION 

BRANCH IF GREATER THAN INSTRUCTION EXECUTION 



79S91988911F 

BGT NVA DR. BR 
BRU NOS 

B8DF1D883889 

AND MSR. ' 33888 
SZRDT 



• CANCEL NODIFY NXT 
: IF NO BR. FETCH NXT 
BUT BO NXT FIRST 

= TEST<2 OR(N XOR V>*8) 
: IF EQUAL 8. BRANCH 



ADD INSTRUCTION EXECUTION 
REGISTER DESTINATION 

7E878BF88808 

ADDR ADD X11.X8.X7; USLO , ADD SRC TO DSTN DATA 

SUBTR.ACT INSTRUCTION EXECUTION 
REGISTER DESTINATION 



7E278BF88888 

SUBR SUB XU.X8.X7; USLO 



SUB SRC FROK DSTN 



INCREMENT INSTRUCTION EXECUTION 
REGISTER DESTINATION 
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814E 7E878B988888 
INCR ADO 
98YT 



914F 



9159 



8151 



8152 



XI1.X8.X7; PL1. US.UO : INCR DSTN BY 1 
: ALLOU BYTE OPERATION 



BRANCH' IF NOT EQUAL INSTRUCTION EXECUTION 



78581989811F 

BNE MVA DR.DR 
BRU NOS 

B9DF15099984 

AND PS,'*4 
SZRDT 



CANCEL MODIFY NXT 
IF NO BR, FETCH NXT 
BUT DO NXT FIRST 

TEST ZERO SET 
IF = 1. BRANCH 



ONES COMPLEMENT INSTRUCTION EXECUTION 
BUS DESTINATION 



COM 



73BF88888913 
COM CMA 

BRU FNI 

7C9816899994 

OCA RR, DR; MS 
8 BYT; URT* 



READ DSTN DATA 

GO TO FETCH NXT. DO NXT FIRST 

ONES COMPLEMENT DATA 

U0R3 OR BYTE. WRITE IN DSTN 



NEGATE - TWOS COMPLEMENT INSTRUCTION EXECUTION 
BUS DESTINATION 



NEG 



8153 


FFBF8O308898 
NEG CMA 






0154 


784B16998813 








MVA 


RR.X11 






BRU 


FNI 




8155 


7E3888F8B894 








SU8 


X8.X1 1,DR; 


USLO 




Q8YT; 


WRT* 





9156 



8157 



9158 



READ THE DSTN DATA 

PUT DSTN DATA IN FILE 

GO TO FETCH HXT, DO NXT FIRST 

TUOS COMPLEMENT THE DATA 
WORD OR BYTE, WRITE IN DSTN 



ADD CAPRY INSTRUCTION EXECUTION 
BUS DESTINATION 



AOC 



73BF98989813 
ADC CMA 

BRU FNI 
7E1816FQC894 

ADD RR.X12.DR; USLO 

QBYT; WRT* 



READ THE DSTN DATA 

GO TO FETCH NXT, 00 NXT FIRST 

ADD CARRY TO DATA 
WORD OR BYTE, WRITE IN DSTN 



SUB CARRY INSTRUCTION EXECUTION 
BUS DESTINATION 



SBC 



73BF89988913 
SBC CMA 
BRU 



FNI 



READ THE DSTN DATA 

GO TO FETCH NXT, DO NXT FIRST 
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8159 7E3816F8C894 

SUB RR.X12i.JRi OSLO 
QBYT; WRT* 



SUS CARRY TO DATA 
UORD OR BYTE, WRITE IN DSTH 



TEST INSTRUCTION EXECUTION - TST 



815A 73BF800889t3 
TST CMA 
BRU 
9159 7C5816808888 
TSTR NVA 
QBYT 



FNI 

RR.DR; MS 



READ THE DSTN DATA 

GO TO FETCH NXT, DO NXT FIRST 

SET STATUS OF DATA 
UORD OR BYTE 



INCREMENT INSTRUCTION EXECUTION - INC 
BUS DESTINATION 



815C 73BF8B898813 
INC CMA 
BRU 

815D 7E181S988994 
ADD 
QBYT, 



FNI 



READ THE DSTN DATA 

GO TO FETCH NXT, DO NXT FIRST 



RR,X8,DR; PLl, USO . ADD 1 TO DATA 

URT* : HORD OR. BYTE, URITE IN DSTN 



DECREMENT INSTRUCTION EXECUTION - DEC 
BUS DESTINATION 



815E 


73BF88809913 




DEC CMA 




BRU 


815F 


7E39169S9894 




SUB 




QBYT 



FNI 



REA3 THE DSTN DATA 

GO TO FETCH NXT, DO NXT FIRST 



RR,X8,DR; PL1, USO ■. SUB 1 FROM DATA 

WRT* : OORD OR BYTE, URITE IN DSTN 



ARITHMETIC SHIFT RIGHT INSTRUCTION EXECUTION - ASR 
BUS DESTINATION 



8168 73BF88898813 
ASR CMA 

BRU FNI 
8161 FF181SF9C894 

SRAS RR,DR; US, ULO 

QBYT; WRT* 



READ THE DSTN DATA 

GO TO FETCH NXT, DO NXT FIRST 

SHIFT DATA RIGHT I BIT 
UORD OR BYTE, WRITE IN DSTN 



ARITHMETIC SHIFT LEFT INSTRUCTION EXECUTION - ASL 
BUS DESTINATION 



9162 738F988B0813 

ASL CHA 
BRU 

9163 FF1016F94894 

SILO 
QBYT; 



FNI 

RR,2)R; USLO 
URT* 



READ THE DSTN DATA 

GO TO FETCH NXT, DO NXT FIRST 

SHIFT DATA LEFT I BIT 

UORD OR BYTE, URITE IN DSTN 



ROTATE LEFT INSTRUCTION EXECUTION - ROL 
BUS DESTINATION 



PAGE 


829 






8164 


FFBF88883880 
ROL CHA 






8165 


73198C488813 








SRLO 


X12, DRi 


UL 




BRU 


FNI 




8166 


FF1816E04894 








SLLL 


RR, DR; 


USO 




QBYT; 


WRT* 





8167 

9168 

9169 



816A 



91 SB 



81 6C 



816D 



91 6£ 



916F 



8179 



READ THE DSTN DATA 

SHIFT CARRY INTO LINK 

GO TO FETCH NXT, JO NXT FIRST 

ROTATE DATA LEFT 1 BIT 
UORD OR BYTE, URITE IN DSTN 



ROTATE RIGHT INSTRUCTION EXECUTION 
BUS DESTINATION 



ROR 



FFBF88888888 
ROR CHA 

73188C488813 
SRLO 
BRU 

FF1816E88894 
SRLL 



X12,DR; UL 
FNI 

RR,DRi USO 



QBYT; WRT* 

EXECUTE MOV INSTRUCTION 

7C5988888994 

NOV MVA X8,DR; MS 

QBYT; WRT* 
73FF*8888813 

BRU FNI 

SKPNX 



READ THE DSTN DATA 

SHIFT CARRY INTO LINK 

GO TO FETCH NXT, DO NXT FIRST 

ROTATE DATA RIGHT 1 8IT 
UORD OR BYTE, WRITE IN DSTN 

- BUS DESTINATION 



MOVE SRC DATA TO DR 
bRT SRC TO DSTN 

GO TO FETCH NXT 

SKIP EXEC. OF NXT CLOCK 



EXECUTE BIS INSTRUCTION - BUS DESTINATION 



738F88889813 
BIS CHA 

BRU FNI 
7D58168B8894 

ORI RR,X8,DR; 

QBYT; URT* 



MS 



EXECUTE BIT INSTRUCTION 



73BF88808813 

BIT CHA 

BRU 

7CD91688888e 

BITR AND 

QBYT 



FNI 

RR,X8,DR; MS 



READ DSTN OPR DATA 

GO TO FETCH NXT, DO NXT FIRST 

SET BITS SPECTFIEJ BY SRC 
URT SRC TO DSTN 



READ DSTN OPR DATA 

GO TO FETCH NXT, DO NXT FIRST 

TEST BITS SPECIFIED BY SRC 
BYTE OR WORD 



EXECUTE QIC INSTRUCTION - BUS DESTINATION 



73BF98898913 
BIC CMA 
BRU 



FNI 



READ DSTN OPR DATA 

GO TO FETCH NXT, DO NXT FIRST 



PACE 838 



ai 71 7CF816888894 

NDB RR,X8,DR; MS 
QBYT; WRT* 

EXECUTE CMP INSTRUCTION 



CLEAR BITS SPECIFIED BY SRC 
WRT SRC TO DSTN 



8172 


FFBF88888888 
CMP CHA 




8173 


784B16888813 






MVA 


RR/ XI 1 




BRU 


FNI 



READ DSTN OPR DATA 

HOVE DSTN DATA TO Xll 
GO TO FETCH NXT 



COMPARE INSTRUCTION EXECUTION 
REGISTER DESTINATION 



8174 



8175 



8176 



7E3888F8B880 
CMPR SUB 
QBYT 



X8,X11,DR; USLO 



SUB DSTN FROM SRC 
ALLOU BYTE MODE 



EXECUTE ADD INSTRUCTION - BUS DESTINATION 



73BF88888813 
ADD CMA 
BRU 

7E1816F93984 
ADD 
WRT 



FNI 

RR,X3,DR; USLO 



READ DSTN OPR DATA 

GO TO FETCH NXT, DO NXT FIRST 

ADD SRC AND DSTN DATA 
WRITE TO DSTN 



SWAP INSTRUCTION EXECUTION 
REGISTER DESTINATION 



SWAP 



8177 738776889812 

SWAR SWAB *RR, X7 
BRU SCU1 
SKPNX 



SWAP UPPER/LOWER 8YTES 

GO UPDATE SWAP CONDITION CODES 

SKIP NXT INSTR 



FATAL INTERRUPT DETECT 

8178 777F9D89A189 

CPUX TSBT MSR,SIB,PIXX 
DNXIB 

8179 FC73888004Ee 

MVB , '*4E8,.SL 
817A 777F9D887891 

RENT TSBT HSR, S7, SKE 

D NX I B 
817B FC6888880884 

MVB , '*4.X8 
817C 7F7FDD886186 

TSBF HSR, »6,DSY 

SKPIB 



TEST ODD ADDR ERROR 

IF YES, DO NXT AND BRANCH 

RESET ADDR ERROR/SLV SYNC 

TEST RED STACK LIMIT 

IF YES, DO NXT AND BRANCH 

SET STK ADDR/TRAP ADDR 

TEST MMU ERROR 

SKIP NXT IF HO MMU ERROR 
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9179 FC7388888488 
MVB 

017E FC68889988A8 
MVB 

817F 2C5FCF888183 
NVA 
BOVSF 
SKPIB 

8188 FCDF32887FC8 
AND 

9181 B9DF12888S88 

XOR 
SZRDF 

9182 729F6618884B 

AST 
BRU 
SKPNX 

8183 485FCE88884B 

MUO MVA 

8NGDF 
SKPIB 

8184 78568C88884C 

MVA 

BRU 
9185 FCDF2E887FFF 

AND 
8186 777F9D888892 
DSY TS8T 

DHXIB 
9187 FC6898888984 

MVB 
8188 7F7FDD889815 

TSBF 

SKPIB 
9139 685F86889892 
PIXX MVA 

BODDT 
918A FC6888888884 

PIX MVB 
918B 73FF4088884B 

BRU 

SKPNX 



, '*488,-SL 

, 'XA8,X8 

X1S 
MUO 

*ER, '*?FC8 
ER, 'S8D88 



*X6 
EXCH 



X14 
EXCH 



X12, RR 
EXCH+tl 

*X14, '*7FFF 

MSR, 18, SKE1 

, '*4,XB 
MSR, #9, PUP 

X6 
SKE1 

, '*4,X8 

EXCH 



RESET HNU ERROR IND 
SET MMU TRAP VECTOR 



: DID MMU ERROR OCCUR IN 

: DH3 OR DM5, IF NOT, GO TO MUO 

: MASK CURRENT INSTR. 

= IS INSTR AN MTPI 
r IF NOT, SKIP NXT 

UPDATE R6 

GO TO STACK PROCESSOR 

SKIP NEXT INSTR 

EXAMINE MMU ERROR ORIGIN 

IF NOT IN STCK PS/PC GO TO STACK 

AND SKIP NEXT 

SAVE OLD PSW 
ENTER STACK PSW/PC 

REMOVE ORIGIN FLAG 

TEST DOUBLE SYHC ERROR 
IF YES, DO NXT AND 8RANCH 

SET STK ADDR/TRAP ADDR 

TEST SLAVE SYNC ERROR 
IF HOT, SKIP NXT 

TEST STK FOR ODD ADDR 
IF ODD, DO RED STACK 

SET TRAP VECTOR ADDR 

GO TO TRAP STACK 
SKIP NXT 
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D8FF 

. QET V.D0FF 

EHULATE TABLE CONTENTS 



8881 












.ORE 


SI 


8881 


1189 










.DAT 


U888 + H0VR 


8882 


8174 










. DAT 


CM PR 


8883 


116F 










. DAT 


U809+B1TR 


8094 


1118 










. DAT 


S1088+BICR 


88 85 


1132 










DAT 


S1888+BISR 


8836 


814C 










DAT 


ADDR 


9889 












. ORE 


*9 


8889 


1589 










.DAT 


V.1488+I10VR 


38 A 


8574 










. DAT 


5J4 83 + CHPR 


yy8B 


ISbF 










.DAT 


5;M00 + BITR 


988C 


1518 










. DAT 


551488 + BICR 


9680 


1532 










. DAT 


*1488+BISR 


80 8E 


814D 










. DAT 


SUBR 


8811 












.ORE 


5511 


8911 


196A 










. DAT 


mea+MOY 


8012 


0172 










. DAT 


CUP 


8813 


116E 










. DAT 


r<i 009+BIT 


8814 


I 9? 9 










. DAT 


5U380 + 8IC 


9015 


196C 










. DAT 


'/,1309 + BIS 


9816 


8975 










. DAT 


S390+ADD 


9819 












. ORE 


5:1 9 


9819 


136 ft 










. BAT 


UC88 + M0V 


98 t A 


9 5 7 2 










. SAT 


5-.403 + CKP 



PAGE 


082 






981C 


4D78 










. DAT 


5S1C08+BIC 


891D 


ID6C 










. DAT 


5J1C00+BIS 


881E 


881C 










.DAT 


5C8W8 + SUB 


8924 












.ORE 


5524 


8824 


1313 










. DAT 


5:i280+XORR 


9827 












. ORE 


5{27 


9827 


F30A 










. DAT 


5JF208+3OB 


882C 












. ORE 


5C2C 


982C 


181 1 










. DAT 


UA80+KOR 


882F 












. ORE 


5C2F 


882F 


F38A 










. DAT 


5SF288 + S0B 


98 30 












. ORE 


5{30 


8830 


D18A 










.DAT 


5JD989+PIX 


9831 


D18A 










. BhT 


?:D309 + PIX 


98 32 


F103 










.DAT 


*F088+EMT 


9833 


F107 










.DAT 


'/.F880 + TRAP 


8834 


F87A 










. DAT 


*F008+JSR 


98 35 


F97A 










. DAT 


5JF998+JSR 


8836 


F183 










.DAT 


5JF899+EMT 


8837 


F187 










DAT 


5CF889 + TRAP 


88 48 












. ORE 


5{43 


8848 


5514 










. DAT 


5C5489+CLRR 


98 49 


3517 










. DAT 


5J3488+COHR 


88 4 A 


454E 










. DAT 


5i4489 + IMCR 


93 4B 


454S 










. DAT 


554499 + BECR 


884C 


8516 










.DAT 


5-.4G0 + NECR 


994D 


9515 










. DAT 


5i480 + fti)CR 



PAGE 


88 3 






884E 


8549 










. DAT 


5:488 + SBCR 


884F 


2556 










.DAT 


S248B+TSTR 


8858 


8528 










.DAT 


%480+RORR 


8851 


8528 










. DAT 


*488+R0LR 


8852 


052E 










. DAT 


*488+ASRR 


9853 


852F 










. DAT 


U98 + ASLR 


8854 


F274 










. DAT 


55F208 + MARK 


8855 


E861 










.DAT 


SE888+HFPR 


8856 


£871 










. DAT 


5SE880 + MTPR 


885? 


9310 










.DAT 


S9288+SXR 


0868 












.ORE 


*68 


8868 


5D6A 










.BAT 


sscea+fiov 


8869 


3D51 










.DAT 


23C88+CQM 


086A 


4D5C 










.DAT 


5{4C08 + IHC 


8868 


4B5E 










. DAT 


5J4C88 + BEC 


986C 


8B53 










. DAT 


!;C90 + HEG 


906D 


8D56 










.DAT 


5JC08 + ADC 


986E 


8D58 










.DAT 


SC88+SBC 


806F 


255A 










.DAT 


^2489+TST 


8878 


8D67 










.DAT 


5JC88 + R0R 


8871 


8064 










-BAT 


J5C80 + ROL 


8872 


9368 










.DAT 


5CC88 + ASR 


9873 


8D62 










.DAT 


5CC8B + ASL 


8874 


F274 










.DAT 


*F209+MARK 


8075 


E85D 










. DAT 


*E808*r.FPI 


8876 


E864 










. DAT 


5:E50 0+t1TPI 


8877 


9B8E 










. DAT 


*9A88+3XT 



PAGE 


884 






8081 












. ORE 


381 


9881 


F120 










. DAT 


5JF080 + BR 


9882 


F14F 










. DAT 


J5F938+BHE 


8883 


F144 










. DAT 


•/.F088 + BEQ 


9884 


F146 










. DAT 


SF880+BGE 


8885 


F138 










.DAT 


5JF088+BUT 


9886 


F14A 










. DAT 


"/ t F89 8 + 8GT 


9087 


F133 










. DAT 


JCF888 + BLE 


9888 


F142 










. DAT 


5CF880 + BPL 


08 89 


F148 










. DAT 


5SF888+BMI 


898A 


F13D 










. DAT 


3F008+8HI 


888B 


F139 










. DAT 


SF009+BLOS 


088C 


F13B 










. DAT 


5JF809+3VC 


30 8D 


F137 










. DAT 


55F880 + SVS 


988E 


F135 










. DAT 


5JF09O+BCC 


988F 


F119 










.DAT 


SF680+BCS 


80A4 












. ORE 


*A4 


00A4 


D18A 










. DAT 


55D0O0+PIX 


88A5 


D18A 










.DAT 


55B880 + PIX 


88A6 


D18A 










. DAT 


5JD008 + PIX 


98A7 


D18A 










. DAT 


5{D80O + PIX 


98A8 


F124 










.DAT 


5SF008 + RTS 


88AC 












.ORE 


*AC 


99AC 


2177 










.DAT 


^20004-SUAR 


8864 












. ORE 


*B4 


9084 


F13F 










.DAT 


5JF80 + JKP 


9085 


F13F 










.DAT 


XF800 + .Jt1P 



PAGE 


095 








88B6 


F13F 


. DAT 


^F888+J«P 




98B7 


F13F 


. DAT 


HF808+JMP 




088A 




.ORE 


*8A 




888A 


911D 


. DAT 


CCC 




98BB 


8118 


.DAT 


sec 




98BC 


2819 


. DAT 


32888+SUA8 




90B9 


2818 


. DAT 


*2889+SyAB 




98BE 


2818 


.DAT 


5J2888 + SUAB 




98BF 


2810 


. DAT 


5C2800+SWAB 




00C0 




. ORE 


5JC8 




90C8 


F81E 


. DAT 


5CF800+HLTP 




98C1 


F181 


. DAT 


5JF888+MAIT 




98C2 


F882 


.DAT 


5JF889+RTI 




80 C3 


F8A1 


. DAT 


5CF899+BKP 




>jQC4 


F185 


.DAT 


2F300+IQT 




08C5 


F9AF 


.DAT 


5CF988 + RSTC 




88C6 


F831 


. DAT 


5JF888 + RTT 








UPPER 


INTERRUPT ROM 


TABLE 


9090 




.ORD 


*0 




0808 


8828 


. DAT 


HALT 




9981 


8828 


. DAT 


HALT 




8802 


8028 


. DAT 


HALT 




8083 


8028 


. DAT 


HALT 




0984 


0020 


. DAT 


HALT 




0005 


0029 


. DAT 


HALT 




9006 


0020 


. DAT 


HALT 




9087 


9929 


.BAT 


•HALT 





PAGE 


896 






9993 


8 82 9 










. DAT 


^HALT 


•3839 


8 92 










. DAT 


-HALT 


80 A 


8828 










. BAT 


HALT 


8803 


9820 










. DAT 


HALT 


889C 


8328 










.DAT 


-HALT 


898D 


8828 










. DAT 


HALT 


889E 


8928 










. DAT 


HALT 


88 8F 


8929 










. DAT 


HALT 


88 18 


8982 










. DAT 


TBIT 


8011 


88 2 










. DAT 


TBIT 


8812 


8882 










. DAT 


TBIT 


8913 


98A2 










. DAT 


TBIT 


80 14 


9 88 2 










. DAT 


TD IT 
1 U I I 


8815 


9 08 2 










. DAT 


TBIT 


9816 


9 88 2 










. DAT 


TBIT 


801? 


9 88 2 










. DAT 


TBIT 


8010 


98 3 










. DAT 


YSL 


89 19 


8 98 3 










. DAT 


YSL 


891A 


9 98 3 










. DAT 


YSL 


8010 


9 08 3 










. DAT 


YSL 


001C 


88 8 










.DAT 


PFI 


981D 


9988 










. DAT 


PFI 


89 iE 


8 89 9 










. SAT 


5C8988 


80 IF 


FFFF 










. DAT 


JJFFFF 


8088 












. ORD 


■<Q 




9BB 










. EQU 


SMZ 




8 9 8 D 










. EQU 


SMI 
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88C8 
88C2 
88CS 
88C7 
88CA 
88CD 



9888 



8889 



08S9 
88D2 
88D8 
08E0 
88E6 
88ED 
88F1 
88FC 

98D0 
08D2 
88D4 
88DD 
88E3 
88E9 
08F4 
89F8 



8880 



EQU 
EQU 
EQU 
EQU 

EQU 
EQU 
ORD 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
ORD 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
END 



SH2 
SW3 
SM4 
SH5 
SMS 
SN7 

DHZ 

DH1 

DM2A 

DM3A 

BM4A 

BM5A 

DM6A 

DM7A 

%a 

BMZ 
DM1 
DH2 
DM3 
DH4 
DM5 
DM6 
DH7 



